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(54) Method of laminating disc substrates 

(57) There is provided a method of laminating disc- 
shaped substrates capable of automatically bonding an 
adhesive agent to the disc-shaped substrates very 
effectively and continuously. The method of laminating 
disc-shaped substrates comprises the steps of prepar- 
ing an adhesive sheet body (S) comprising a plurality of 
adhesive agents (S2) each covered with a release 
paper (S3) and bonded to the adhesive sheet body (S), 
peeling off the release paper (S3) from the adhesive 
agent (S2), positioning each adhesive agent (S2) over a 



lower disc-shaped substrate (D1), pressing the adhe- 
sive sheet body (S) to bond the adhesive agent to the 
lower disc-shaped substrate (D1), peeling off the adhe- 
sive agent (S2) bonded to the lower disc -shaped sub- 
strate (D1) from the release paper (S3), placing an 
upper disc-shaped substrate (D2) on the lower disc- 
shaped substrate (D1), and pressing the upper disc- 
shaped substrate (D2) against the lower disc-shaped 
substrate (D1) to integrally laminate the disc-shaped 
substrates (D1 and D2). 



F I G. 1 




1 



EP 0 855 703 A2 



2 



Description 

The present invention relates to a method of lami- 
nating disc-shaped substrates, particularly to a method 
of integrally laminating two substrates using an adhe- 
sive sheet. 

Computers, especially personal computers are 
remarkably popularlized recently, and storage media to 
be used thereby, particularly capacity of a storage disc 
has been high dense and kinds of the storage media are 
increased. There are a magnetic disc, an optical disc 
(e.g., CD-ROM), an optical magnetic disc (e.g., MO), 
etc. as the storage-disc. The demand of the optical disc 
as the storage disc is increased recently. 

Exemplifying an optical disc called as a DVD, a 
disc -shaped substrate that is a single plate constituting 
the DVD is required to have a thickness of 0.6 mm and 
an outer diameter of 120 mm and an inner diameter of 
its central hole of 15 mm. Since such a thin disc-shaped 
substrate formed of a single plate is low in mechanical 
strength and is easily deformable, and in view of storage 
capacity, the disc-shaped substrates each having the 
same thickness (0.6 mm) are bonded to each other to 
form an integrated substrate in a practical use thereof. 

Such a high dense storage disc including a DVD is 
generally used as a laminated structure as set forth 
above, but not used as a single plate. In such a case, it 
is needless to say that both the upper and lower disc- 
shaped substrates are needed to be bonded to each 
other. 

A series of following processes or steps have been 
taken to manufacture an integrated storage disc (e.g. 
optical disc) by bonding two substrates (see Fig. 20). 

(1) a step of placing a lower disc-shaped substrate 
D1 on a holding table. 

(2) a step of coating an adhesive agent R made of 
UV cured resin to the lower disc-shaped substrate 
D1. 

(3) a step of placing an upper disc-shaped sub- 
strate D2 on the lower disc-shaped substrate D1 to 
overlay the former on the latter. 

(4) a step of rotating the holding table to develop the 
adhesive agent R interposed between the disc- 
shaped substrates D1 and D2 on the entire sur- 
faces thereof. 

(5) a step of irradiating the developed adhesive 
agent R made of UV cured resin with UV to cure the 
adhesive agent R. 

The storage disc is manufactured by the aforemen- 
tioned steps, namely, the two disc-shaped substrates 
D1 and D2 are bonded to each other to form a single 
integrated plate. 

However in such a bonding method, since the 
adhesive agent R is developed in a wider range by rotat- 
ing the holding table, the adhesive agent R sprays out- 
ward by the centrifugal force. The periphery of the 



storage disc is made dirty by the spray of the adhesive 
agent R or the adhesive agent R is got scattered and 
lost and hence the using efficiency of the adhesive 
agent R is lowered. 

5 Further, there is a problem that the thickness of the 

adhesive layer is not at all uniform. Still further, there is 
another problem that the number of manufacturing 
steps increases to increase the manufacturing cost 
because of the necessity of the step of irradiating adhe- 

10 sive agent with UV to cure the adhesive agent. 

Accordingly, there is studied a method of bonding 
two substrates using an adhesive agent without requir- 
ing the developing step of the adhesive agent as set 
forth above. In the bonding method using an adhesive 

15 agent, the adhesive agent is bonded to one of two disc- 
shaped substrates to be bonded, thereafter the one 
disc-shaped substrate is overlaid on the other disc- 
shaped substrate. 

An adhesive agent is generally used in a state 

20 where it is bonded to a sheeting, i.e. adhesive sheet 
body forming a base member, wherein a plurality of 
adhesive sheets to which the adhesive agent is bonded 
are bonded to the adhesive sheet body S. Accordingly, 
it is very ineffective to peel off the adhesive agent on the 

25 adhesive sheet one by one manually to bond or transfer 
it to the lower disc-shaped substrate when two disc- 
shaped substrates are bonded to each other. Further, 
bonding operation of an adhesive agent need be auto- 
mated to incorporate the bonding operation of the adhe- 

30 sive agent to the disc-shaped substrates into the 
laminating lines of the disc-shaped substrates so as to 
produce a series of laminating lines which are sequen- 
tially controlled as a whole. That is, it is inevitable to 
automatically bond the adhesive agent to the disc- 

35 shaped substrate to produce continuous laminating 
lines. 

The present invention has been made to solve the 
aforementioned problems. That is, it is an object of the 
invention to provide a method of laminating disc-shaped 

40 substrates capable of automatically bonding an adhe- 
sive agent to the disc-shaped substrates very effectively 
and continuously. 

The inventors of the present application endeav- 
ored themselves to study the aforementioned problems 

45 and has found that release paper is peeled off from an 
adhesive agent bonded to an adhesive sheet body and 
the exposed adhesive agent is bonded to the lower disc- 
shaped substrate so as to sequentially boding the adhe- 
sive agent to the lower disc-shaped substrate D1, and 

so thereafter has completed the invention. 

A method of laminating disc-shaped substrates 
according to a first aspect of the invention comprises 
preparing an adhesive sheeting (hereinafter referred to 
as adhesive sheet body) S comprising a plurality of 

55 adhesive sheets (hereinafter referred to as adhesive 
agents) S2 each covered with a release paper S3 and 
bonded to the adhesive sheet body S, peeling off the 
release paper S3 from the adhesive agent S2, pressing 
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the exposed adhesive agent S2 from which the release 
paper S3 is peeled off to a surface of a lower disc- 
shaped substrate D1 so as to bond or transfer the adhe- 
sive agent S2 provided on the adhesive sheet body, and 
also peeling off the adhesive sheet body from the adhe- 
sive agent S2 bonded to the upper surface of the lower 
disc -shaped substrate D1 placing an upper disc-shaped 
substrate D2 to the lower disc-shaped substrate D1 
pressing the upper disc-shaped substrate D2 against 
the lower disc-shaped substrate D1, thereby bonding 
two lower disc-shaped substrate D1 and upper disc- 
shaped substrate D2. 

A method of laminating disc-shaped substrates 
according to a second aspect of the invention com- 
prises the following steps 1 to 7. 

1) a step of preparing an adhesive sheet body S 
comprising a plurality of adhesive agents S2 each 
covered with release paper S3 and bonded to the 
adhesive sheet body S; 

2) a step of peeling off the release paper S3 from 
the adhesive agent S2; 

3) a step of positioning each adhesive agent S2 
over a lower disc-shaped substrate D1 ; 

4) a step of pressing the adhesive sheet body S to 
bond the adhesive agent to the lower disc-shaped 
substrate D1; 

5) a step of peeling off the adhesive agent S2 
bonded to the lower disc-shaped substrate D1 from 
the release paper S3; 

6) a step of placing an upper disc -shaped substrate 
D2 on the lower disc -shaped substrate D1 ; and 

7) a step of pressing the upper disc-shaped sub- 
strate D2 against the lower disc-shaped substrate 
D1 to integrally laminate the disc-shaped sub- 
strates D1 and D2. 

The method of laminating disc-shaped substrates 
according to a third aspect of the invention further 
includes a step of collecting the release paper S3 in the 
second aspect of the invention. 

The method of laminating disc-shaped substrates 
according to a fourth aspect of the invention is charac- 
terized in that the step of collecting the release paper S3 
in the third aspect of the invention is performed using an 
adhesive tape having an adhesion force relative to the 
release paper S3 which is greater than that of the adhe- 
sive agent S2 relative to the release paper S3. 

The method of laminating disc-shaped substrates 
according to a fifth aspect of the invention is character- 
ized in that the step of (4) in the second aspect of the 
invention comprises pressing the adhesive sheet body 
S against the lower disc-shaped substrate D1 from a 
central portion to an outer portion thereof to enlarge a 
contact portion so as to bond the adhesive agent S2 to 
the lower disc-shaped substrate D1 . 

The method of laminating disc-shaped substrates 
according to a sixth aspect of the invention character- 



ized in that the step of (5) in the second aspect of the 
invention comprises peeling off the adhesive agent S2 
from the adhesive sheet body S, namely, carrier S1 by a 
peeling member which traverses between the adhesive 

5 sheet body S and the lower disc-shaped substrate D1 
placed on the holding table 2. 

The method of laminating disc-shaped substrates 
according to an seventh aspect of the invention charac- 
terized in that the step of (5) in the second aspect of the 

10 invention comprises peeling off the adhesive sheet body 
S from the adhesive agent S2 in a state where the adhe- 
sive sheet body S is relaxed. 

The method of laminating disc-shaped substrates 
according to an eighth aspect of the invention character- 

is ized in that the step of (5) in the second aspect of the 
invention comprises tightening the adhesive sheet body 
S immediately after the adhesive sheet body S is peeled 
off from the adhesive agent S2. 

The method of laminating disc-shaped substrates 

20 according to a ninth aspect of the invention character- 
ized in that the step of (7) in the second aspect of the 
invention comprises pressing the upper disc -shaped 
substrate D2 against the lower disc -shaped substrate 
D1 from a central portion to an outer portion thereof to 

25 enlarge a contact portion so as to bond the adhesive 
agent S2 to the lower disc-shaped substrate D1. 

With the employment of the methods of laminating 
disc-shaped substrates according to the first to the ninth 
aspects of the invention, the adhesive agent can be 

30 continuously and automatically bonded to the lower 
disc-shaped substrate thereby making it possible to 
effectively bond the disc-shaped substrates. 

Fig. 1 is a view showing an initial pressing state of 
35 an adhesive sheet body S between a pressing body 
and a substrate; 

Fig. 2 is a view showing a relaxing state of the 
adhesive sheet body S; 

Fig. 3 is a view showing a positioning of an adhe- 
40 sive agent S2 relative to the substrate; 

Fig. 4 is a view showing a pressing state of the 
adhesive agent S2; 

Fig. 5 is a view showing a state which is released 
from the pressing state in Fig. 4; 
45 Fig. 6 is a view showing a relaxing state after the 
pressing state; 

Fig. 7 is a view showing the operation of peeling off 
the adhesive agent S2 from the adhesive sheet 
body S; 

so Fig. 8 is a view showing a tightening state after the 
operation in Fig. 7; 

Fig. 9(A) is a side view of a lower disc-shaped sub- 
strate to which an adhesive agent is bonded, and 
Fig. 9(B) is a plan view thereof; 
55 Fig. 10(A) is a side view showing an initial pressing 
state, and Fig. 10(B) is a plan view showing a con- 
tact portion between an adhesive sheet body and 
the lower disc-shaped substrate; 
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Fig. 1 1 (A) is a side view showing a middle pressing 

state, and Fig. 11(B) is a plan view showing the 

contact portion between the adhesive sheet body 

and the lower disc-shaped substrate; 

Fig. 12 is a side view showing a final pressing state, 5 

and Fig. 12(B) is a plan view showing the contact 

portion between the adhesive sheet body and the 

lower disc -shaped substrate; 

Fig. 13 is a view showing a position of each station; 

Fig. 14(A) is a front view showing an adhesive 10 

sheet body, Fig. 14(B) is a side view thereof and 

Fig. 14(C) is a side view of the adhesive sheet body 

from which the release paper is peeled off; 

Fig. 1 5(A) is a view showing a shape of an adhesive 

agent, Fig. 15(B) is a shape of release paper; is 

Fig. 16 is a view showing a manner for placing 

another lower disc-shaped substrate on an upper 

disc-shaped substrate which is placed on a holding 

table; 

Fig. 17 is a view showing a state where two disc- 20 
shaped substrates are placed on the holding table 
receive pressing force; 

Fig. 18 is a view showing a storage disc formed by 
laminating the two upper disc-shaped substrates; 
Fig. 19 is a block diagram showing steps in the 25 
method of laminating disc-shaped substrates 
according to the present invention; 
Fig. 20 is a schematic view showing a conventional 
method of laminating disc-shaped substrates using 
an adhesive agent. 30 

A method of laminating disc-shaped substrates 
according to the present invention will be now described 
with reference to Figs. 1 to 9 showing the steps for 
bonding an adhesive agent S2 to a lower disc-shaped 35 
substrate D1. 

Before explaining with reference to Figs. 1 to 9, an 
adhesive sheet body S, which is prepared for perform- 
ing the present invention, is explained. The adhesive 
sheet body S comprises a carrier S1 formed of a long 40 
base, adhesive agent S2 which is bonded to the carrier 
SI and formed of synthetic resin tape such as thin poly- 
ethylene and release paper S3 temporarily bonded to 
the surface of the adhesive agent S2 (See Fig. 1). 

Fig. 1 4(A) shows a front view of the adhesive sheet 45 
body S, Fig. 14(B) is a side view of the adhesive sheet 
body S and Fig. 14(C) is a side view showing a state 
where the release paper S3 is peeled off from the adhe- 
sive agent S2. 

The adhesive agent S2 forms a fixed medium for so 
integrally laminating the disc-shaped substrates D1 and 
D2 described later, and comprises a plurality of LP 
(long-playing record) -shaped sheets (See Fig. 15(A)) 
each bonded to the surface of the carrier Si at regular 
intervals. There is employed a pressure sensitive adhe- 55 
sive agent as the adhesive agent S2 such as rubber- 
based adhesive agent, acrylic adhesive agent, silicon 
adhesive agent, vinyl adhesive agent and polyethylene 



adhesive agent. It is possible to select the optimum 
thickness of the adhesive agent S2 depending on the 
kind of storage disc to be designed. 

The release paper S3 is temporarily bonded to the 
adhesive agent S2 to cover the adhesive agent S2 and 
has the same shape as that of the adhesive agent S2 
(See Fig. 15(B)). 

The adhesive sheet body S has many holes P each 
penetrating the carrier S1, adhesive agent S2 and the 
release paper S3 at the same time when it is manufac- 
tured. Each hole P is utilized for positioning the adhe- 
sive agent S2 relative to the holding table 2. The release 
paper S3 is peeled off from the adhesive agent S2 
bonded on the pressing body 1 when the adhesive 
sheet body S is supplied between a pressing body 1 
and the holding table 2. 

The adhesive agent S2 is bonded to the lower disc- 
shaped substrate D1 in the following manner. 

Fig. 1 shows a method of bonding the adhesive 
agent S2 wherein the adhesive sheet body S is 
released and unwound from a first supply roller 7. 
Bonded matter such as dust is removed from the adhe- 
sive sheet body S by a cleaning roller 6 after the adhe- 
sive sheet body S unwound from the first supply roller 7. 
Thereafter, the adhesive sheet body S passes through a 
stop roller 5, then it is supplied to a first tension roller 4A 
and a first expansion roller 3A. The stop roller 5 presses 
the adhesive sheet body S against a lower table to hold 
the adhesive sheet body S at the upper and lower por- 
tions thereof, and it can stop the movement of the adhe- 
sive sheet body S when needed. 

The adhesive sheet body S which passed through 
the first expansion roller 3A is supplied between the 
holding table 2 and the pressing body 1 . The adhesive 
sheet body S receives a pressing force between the 
holding table 2 and pressing body 1 so as to bond the 
adhesive agent S2 to the surface of the lower disc- 
shaped substrate D1 which is placed on the holding 
table 2, described later. After the adhesive agent S2 is 
bonded to the surface of the lower disc-shaped sub- 
strate D1 , the adhesive sheet body S passes through a 
second expansion roller 3B and second tension roller 
4B, then it is supplied to a feed roller 10. 

The feed roller 10 is positively driven to cooperate 
with the stop roller 5 so as to move the adhesive sheet 
body S when necessary. 

The adhesive sheet body S fed from the feed roller 
10 is wound by a second winding roller 12 through a 
hanging roller 1 1 . The hanging roller 1 1 is hung from the 
adhesive sheet body S and it lowers when the adhesive 
sheet body S is fed from the feed roller 10. A detector 
11a detects the lowering of the hanging roller 11, and 
issues a detection signal. The second winding roller 12 
is rotated upon detection of the detection signal from the 
detector 1 1a so as to wind the adhesive sheet body S. 
In the flow of the adhesive sheet body S as set forth 
above, the adhesive agent S2 is bonded to the lower 
disc-shaped substrate D1. 
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Meanwhile, the adhesive sheet body S is supplied 
between the holding table 2 and pressing body 1 in a 
state where the release paper S3 is removed from the 
adhesive agent S2, namely in a state where the adhe- 
sive face of the adhesive agent S2 is exposed. An adhe- 
sive tape L is used as means for removing or peeling off 
the release paper S3 from the adhesive agent S2 
bonded on the adhesive sheet body S. That is, as illus- 
trated in the drawings, the adhesive sheet body S 
unwound from the first supply roller 7 has the adhesive 
agent S2 bonded on the carrier S1, and the release 
paper S3 is bonded to the adhesive face of the adhesive 
agent S2. 

The adhesive tape L which is supplied from a sec- 
ond supply roller 8 has an adhesive face at the back 
side, and the adhesive face of the adhesive tape L 
opposes the release paper S3 of the adhesive sheet 
body S and they contact each other at a guide roller 71 . 
The adhesive tape L and the adhesive sheet body S 
respectively pass through the guide roller 71, cleaning 
roller 6, stop roller 5, first tension roller 4A and first 
expansion roller 3A and bonded to each other. As a 
result, the adhesive face of the adhesive tape L is 
bonded to the release paper S3 of the adhesive sheet 
body S. 

After the adhesive sheet body S passes through the 
first expansion roller 3A, the release paper S3 is peeled 
off from the adhesive agent S2 of the adhesive sheet 
body S owing to adhesion of the adhesive tape L When 
the adhesive tape L received the release paper S3, it is 
wound by a first winding roller 9 so that the release 
paper S3 is collected. The reason why the release 
paper S3 is collected when it is separated from the 
adhesive sheet body S using the adhesive tape L is 
caused by the difference of adhesion, namely, the adhe- 
sion of the adhesive tape L relative to the release paper 
S3 is larger than that of the adhesive agent S2 relative 
to the release paper S3. That is, the adhesive tape L is 
needed to have adhesion relative to the release paper 
S3 which is greater than the peeling strength of the 
release paper S3 relative to the adhesive agent S2. 

In such a manner, the adhesive face of the adhe- 
sive agent S2 is exposed when the adhesive sheet body 
S is supplied between the holding table 2 and pressing 
body 1 from the first expansion roller 3A 

The method of laminating disc-shaped substrates 
will be now described with reference to the attached 
drawings. 

Meanwhile, the adhesive sheet body S which 
passes through the first tension roller 4A is supported 
between the first and second expansion rollers 3 A and 
3B which are respectively disposed at the front and rear 
holding table 2 and pressing body 1 in a state where the 
adhesive face of the LP-shaped adhesive agent S2 is 
exposed. A given tension is given to the adhesive sheet 
body S, which is supported by the first and second 
expansion rollers 3A and 3B, by the first and second 
tension rollers 4A and 4B respectively disposed adja- 



cent to the first and second expansion rollers 3A and 
3B, and hence the adhesive sheet body S is held in the 
tightening state (initial state). 

Fig. 1 shows the initial pressing state where the 

5 adhesive sheet body S is positioned substantially in the 
middle between the pressing body 1 and holding table 
2. Thereafter, the stop roller 5 lowers so that the adhe- 
sive sheet body S is held in a stopping position. 

Next, as shown in Fig. 2, the distance between the 

10 first and second expansion rollers 3A and 3B is reduced 
so that the adhesive sheet body S is held in a given 
relaxing state. The reason why the adhesive sheet body 
S is held in the relaxing state is to secure the accurate 
positioning of the adhesive agent S2 by the pressing 

75 bodyl. 

Subsequently, as shown in Fig. 3, the pressing 
body 1 lowers so that the positioning of the adhesive 
sheet body S, namely, the adhesive agent S2 relative to 
the lower disc-shaped substrate D1 is performed by a 
20 projecting core 1 A provided at the center of the pressing 
bodyl. 

More in detail, when the pressing body 1 lowers, 
the tip end of the projecting core 1 A projecting from the 
tip end of the pressing body 1 is inserted into the hole P 

25 of the adhesive sheet body S. At this time, since the 
adhesive sheet body S per se is not tightened but 
relaxed, there occurs a slight degree of freedom in the 
motion of the adhesive sheet body S so that the project- 
ing core 1 A is easily inserted into the hole P of the adhe- 

30 sive sheet body S. Accordingly, the adhesive agent S2 . 
of the adhesive sheet body S is accurately positioned 
immediately over the lower disc-shaped substrate D1 . 

Subsequently, the holding table 2 moves upward as 
shown in Fig. 4. When the holding table 2 moves 

35 upward, it presses gradually the lower surface of the 
flexible and hemispherical pressing body 1 from the bot- 
tom to the top so as to deform the lower half part of the 
pressing body 1 in a flat manner. The adhesive sheet 
body S positioned between the holding table 2 and 

40 pressing body 1 is pressed against the pressing body 1 
by this operation. At this time, the pressing body 1 grad- 
ually presses the adhesive sheet body S from the cen- 
tral portion to the outer portion (radially) so that the 
contact portion therebetween expands. 

45 With such a specific pressing manner, the adhesive 
agent S2 bonded to the lower surface of the adhesive 
sheet body S is bonded or transferred to the surface of 
the lower disc-shaped substrate D1 in a state where air 
bubbles, etc., do not mix therein or no wrinkling is gen- 

50 erated therein. 

This is described more in detail with reference to 
Figs. 10 to 12. 

Since the pressing body 1 is a hemispherical and 
flexible member as set forth above, it can be easily 

55 deformed when it is pressed. The tip end of the project- 
ing core 1A disposed at a central hole 1B of the press- 
ing body 1 slightly projects from the tip end of the 
pressing body 1 and hence it can be recessed when the 
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pressing body 1 is pressed. 

The pressing state of the pressing body 1 relative to 
the holding table 2 when the holding table 2 moves 
upward relative to the pressing body 1 to press the 
pressing body 1 is explained as follows. 5 

(1) In a state where the tip end of the pressing body 
1 slightly contacts the lower disc-shaped substrate 
D1 (initial pressing state) as shown in Fig. 10(A). A 
contact region A forms a thin annular shape as 10 
shown in Fig. 10(B). 

(2) If the holding table 2 moves upward from the 
state of Fig. 10(A) to the state shown in Fig 1 1(A) 
to press the pressing body 1 , the lower portion of 

the pressing body 1 is deformed to be made flat. In is 
this state (middle pressing state), the contact region 
A between the pressing body 1 and the lower disc- 
shaped substrate D1 forms a thick annular shape 
(donut shape) as shown in Fig. 1 1(B). 

(3) If the holding table 2 further moves upward from 20 
the state of Fig. 11(A) to the state shown in Fig. 
12(A) to press the pressing body 1, the lower half 
portion of the pressing body 1 is largely deformed 

to be made flat. In this state (final pressing state), 
the contact region A between the pressing body 1 25 
and the lower disc-shaped substrate D1 forms an 
LP -shaped wide area as shown in Fig. 12(B). 

The contact area of the pressing body 1 relative to 
the lower disc-shaped substrate D1 increases so as to 30 
make the contact portion therebetween increase from a 
central portion to an outer portion thereof in the order of 
Figs. 10(A) (B) -► Figs. 11(A) (B) -> Figs. 12(A) (B). 
With such an operation or interaction between the 
pressing body 1 and holding table 2, the adhesive sheet 35 
body S interposed between the pressing body 1 and 
holding table 2 receives the same pressing operation. 
That is, the adhesive agent S2 is gradually bonding to 
the lower disc-shaped substrate D1 from the central 
portion to the outer portion (radially) so as to enlarge 40 
the bonding area. Accordingly, air bubbles and the like 
do not enter between the adhesive agent S2 and lower 
disc-shaped substrate D1. and wrinkling is not gener- 
ated therebetween. As a result, the adhesive agent S2 
is uniformly bonded to the surface of the lower disc- 45 
shaped substrate D1. 

Returning back to Fig. 5, the pressing body 1 
moves upward and returns to the original position. In 
this state, the bonding of the adhesive sheet body S rel- 
ative to the lower disc-shaped substrate D1 is com- so 
pleted. That is, the adhesive agent S2 is bonded to both 
the adhesive sheet body S and the lower disc-shaped 
substrate D1. More in detail, the adhesive agent S2 is 
bonded to both surfaces of the carrier S1 of the adhe- 
sive sheet body S and the front surface of the lower 55 
disc-shaped substrate D1 . 

Subsequently, the adhesive sheet body S inter- 
posed between the first and second expansion rollers 



3A and 3B is further held in a relaxing state as shown in 
Fig. 6 compared with the previous case. To make the 
relaxing state, first and second tension rollers 4A and 
4B disposed at the front and rear of the first and second 
expansion rollers 3A and 3B is released from the restric- 
tion by the adhesive sheet body S. 

Thereafter, as shown in Fig. 7, a peeling roller 201 
serving as a peeling member moves to traverse 
between the adhesive sheet body S and the lower disc- 
shaped substrate Dl placed on the holding table 2. With 
the movement of the peeling roller 201 , the carrier Si is 
peeled off from the adhesive agent S2, since the adhe- 
sion of the adhesive agent S2 relative to the surface of 
the lower disc-shaped substrate D1 is larger than that of 
the adhesive agent S2 relative to the carrier S1. As a 
result, the adhesive sheet body S is peeled off from the 
lower disc-shaped substrate D1 to become free. 

Next, as shown in Fig. 8, immediately after the peel- 
ing roller 201 completes the separation of the adhesive 
sheet body S from the lower disc -shaped substrate Dl , 
the distance between the first and second expansion 
rollers 3A and 3B increases to make the adhesive sheet 
body S tightening state. 

At this time, both the first and second tension rollers 
4A and 4B move innerward to function for tightening the 
adhesive sheet body S. In such a manner, since the 
adhesive sheet body S is held in a tightening state 
immediately after the adhesive sheet body S is peeled 
off from the lower disc-shaped substrate D1 , the adhe- 
sive sheet body S is relaxed so that the adhesive sheet 
body S, namely, the carrier S1 does not bond again the 
adhesive agent S2 bonded on the lower disc-shaped 
substrate D1. 

The bonding operation of the adhesive agent S2 
relative to the lower disc-shaped substrate D1 is com- 
pleted so that the adhesive agent S2 is uniformly 
bonded to the lower disc-shaped substrate D1 as shown 
in Fig. 9. 

Next, the holding table 2 on which the lower disc- 
shaped substrate Dl is placed by the movement of a 
table T is transferred from a first station X which serves 
as a station for bonding the adhesive agent S2 to the 
lower disc-shaped substrate D1 as explained above to a 
next station (second station Y) (See Fig. 13). 

An upper disc-shaped substrate D2 is overlaid on 
the lower disc-shaped substrate D1 to which the adhe- 
sive agent S2 is bonded in the second station Y. 

Fig. 16 shows an example for explaining a method 
of placing the upper disc-shaped substrate D2 which is 
taken out from the outside on the lower disc-shaped 
substrate D1 on the holding table 2 using a carrying 
chuck (suction chuck is preferable here). Thereafter, 
when the carrying chuck lowers, the upper disc-shaped 
substrate D2 denoted by two dotted chain line is placed 
on the lower disc-shaped substrate D1. Since the lower 
disc-shaped substrate D1 and upper disc-shaped sub- 
strate D2 which are overlaid one on the other do not 
receive a pressing function or force, they are not held in 
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a state where they are bonded to each other completely. 
Subsequently, the holding table 2 on which the lower 
disc -shaped substrate D1 and upper disc-shaped sub- 
strate D2 are placed is transferred to another station 
(third station 2) when the table T is further moved (See 
Fig. 13). In the third station Z, the lower disc-shaped 
substrate D1 and upper disc-shaped substrate D2 are 
bonded to each other. 

Fig. 17 shows a state where the holding table 2 
moves upward relative to the lower disc-shaped sub- 
strate D1 and upper disc-shaped substrate D2 which 
are placed on the holding table 2 so that the lower disc- 
shaped substrate D1 and the upper disc-shaped sub- 
strate D2 are brought into contact with each other under 
pressure. The pressing body 1 used here has no pro- 
jecting core 1 A different from in the case of the first sta- 
tion X. When the lower disc-shaped substrate D1 and 
upper disc-shaped substrate D2 placed on the holding 
table 2 receive the pressing force between the pressing 
body 1 and holding table 2, they are bonded strongly to 
each other. The pressing body 1 presses the holding 
table 2 so that the contact portion therebetween 
increases gradually from the central portion to the outer 
portion (radially). 

Accordingly, the upper disc-shaped substrate D2 is 
pressed so that the contact portion (pressing portion) 
relative to the lower disc-shaped substrate D1 increases 
gradually from the central portion to the outer portion 
(radially). As a result, air bubbles, etc. are not contained 
between the lower disc-shaped substrate D1 and upper 
disc-shaped substrate D2, and hence a uniform storage 
disc having no wrinkling is formed. The lower disc- 
shaped substrate D1 and upper disc-shaped substrate 
D2 are completely bonded to each other, thereby form- 
ing a high quality storage disc (See Fig. 18). 

Fig. 19 shows a block diagram of the laminating 
steps 1 to 6 of a lower disc-shaped substrate and upper 
disc -shaped substrate. 

Although the present invention has been described 
with reference to the preferred embodiment, it is not lim- 
ited to this embodiment but can be modified variously 
without departing from the spirit of the claim. 

Concrete means used to carry out the method of 
laminating disc-shaped substrates is not limited to those 
in the preferred embodiment as illustrated in the accom- 
panies drawings. 

For example, the construction of the holding table 
used in the present invention may be of any type capa- 
ble of accurately placing the disc-shaped substrates 
and of fixedly holding them. 

The pressing body may be of any type capable of 
pressing the adhesive sheet body gradually from the 
central portion to the outer portion of the adhesive sheet 
body (radially). 

The pressing of the adhesive sheet body in the first 
station or the pressing of the two disc-shaped sub- 
strates in the third station 2 can be performed by press- 
ing the pressing body relative to the holding table, 



namely, the relative pressing force may be applied 
between the holding table and the pressing body. 

Further the peeling means may be of any type 
capable of stretching by holding thereof in addition to 

5 the peeling roller. 

With the arrangement ol the method of laminating 
the disc-shaped substrates according to the present 
invention, the adhesive agent separated from the adhe- 
sive sheet body can be uniformly bonded to the surface 

10 of the lower disc-shaped substrate without containing 
air bubbles, etc. and generating wrinkling therebetween 
different from the conventional method using UV cured 
resin, the developing step of the adhesive agent and the 
irradiating step of UV are respectively dispensed with, 

is thereby reducing the manufacturing steps of the storage 
disc. 

When the storage disc is completed by merely 
changing the thickness of the adhesive agent bonded to 
the adhesive sheet body, the thickness of the intermedi- 

20 ate layer (adhesive agent layer) between the lower disc- 
shaped substrate and upper disc-shaped substrate can 
be easily changed. It is possible to automate the appli- 
cation of adhesive agent on one of disc-shaped sub- 
strates, thereby enabling the very effective sequential 

25 laminating steps. 

The features disclosed in the foregoing description, 
in the claims and/or in the accompanying drawings may, 
both separately and in any combination thereof, be 
material for realising the invention in diverse forms 

30 thereof. 

Claims 

1. A method of laminating disc-shaped substrates 
35 comprising preparing an adhesive sheet body (S) 

comprising a plurality of adhesive agents (S2) each 
covered with a release paper (S3) and bonded to 
the adhesive sheet body (S), peeling off the release 
paper (S3) from the adhesive agent (S2), pressing 

40 the exposed adhesive agent (S2) from which the 
release paper (S3) is peeled off to a surface of a 
lower disc-shaped substrate (D1) so as to bond or 
transfer the adhesive agent (S2) provided on the 
adhesive sheet body, and also peeling off the adhe- 

45 sive sheet body from the adhesive agent (S2) 
bonded to the upper surface of the lower disc- 
shaped substrate (D1) placing an upper disc- 
shaped substrate (D2) to the lower disc-shaped 
substrate (D1) pressing the upper disc-shaped sub- 

50 strate (D2) against the lower disc-shaped substrate 
(D1), thereby bonding two lower disc-shaped sub- 
strate (D1) and upper disc-shaped substrate (D2). 

2. A method of laminating disc-shaped substrates 
55 comprising the steps of: 

(1) preparing an adhesive sheet body (S) com- 
prising a plurality of adhesive agents (S2) each 
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covered with a release paper (S3) and bonded 
to the adhesive sheet body (S); 

(2) peeling off the release paper (S3) from the 
adhesive agent (S2); 

(3) positioning each adhesive agent (S2) over a s 
lower disc -shaped substrate (D1); 

(4) pressing the adhesive sheet body (S) to 
bond the adhesive agent to the lower disc- 
shaped substrate (D1); 

(5) peeling off the adhesive agent (S2) bonded 10 
to the lower disc-shaped substrate (D1) from 
the release paper (S3); 

(6) placing an upper disc-shaped substrate 
(D2) on the lower disc-shaped substrate (D1); 
and is 

(7) pressing the upper disc-shaped substrate 
(D2) against the lower disc-shaped substrate 
(D1) to integrally laminate the disc-shaped sub- 
strates (D1 and D2). 

20 

3. The method of laminating disc -shaped substrates 
according to Claim 2, further including a step of col- 
lecting the release paper (S3). 

4. The method of laminating disc-shaped substrates 25 
according to Claim 3. wherein the step of collecting 

the release paper (S3) is performed using an adhe- 
sive tape having an adhesion force relative to the 
release paper (S3) which is larger than that of the 
adhesive agent (S2) relative to the release paper 30 
(S3). 

5. The method of laminating disc-shaped substrates 
according to Claim 2, wherein the step of (4) com- 
prises pressing the adhesive sheet body (S) 35 
against the lower disc-shaped substrate (D1) from 

a central portion to an outer portion thereof to 
enlarge a contact portion so as to bond the adhe- 
sive agent (S2) to the lower disc-shaped substrate 

(D1). 40 

6. The method of laminating disc-shaped substrates 
according to Claim 2, wherein the step of (5) com- 
prises peeling off the adhesive agent (S2) from the 
adhesive sheet body (S) by a peeling member 45 
which traverses between the adhesive sheet body 

(S) and the lower disc-shaped substrate (D1) 
placed on the holding table (2). 

7. The method of laminating disc-shaped substrates so 
according to Claim 2, wherein the step of (5) com- 
prises peeling off the adhesive sheet body (S) from 

the adhesive agent (S2) in a state where the adhe- 
sive sheet body (S) is relaxed. 

55 

8. The method of laminating disc-shaped substrates 
according to Claim 2, wherein the step of (5) com- 
prises tightening the adhesive sheet body (S) 



immediately after the adhesive sheet body (S) is 
peeled off from the adhesive agent (S2). 

9. The method of laminating disc-shaped substrates 
according to Claim 2, wherein the step of (7) com- 
prises pressing the upper disc-shaped substrate 
(D2) against the lower disc-shaped substrate (D1) 
from a central portion to an outer portion thereof to 
enlarge a contact portion so as to bond the adhe- 
sive agent (S2) to the lower disc-shaped substrate 
(D1). 
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PREPARING AN ADHESIVE SHEET BODY COMPRISING 
A PLURALITY OF ADHESIVE AGENTS EACH COVERED 
WITH A RELEASE PAPER AND BONDED TO A CARRIER 
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PEELING OFF THE RELEASE PAPER FROM THE 
ADHESIVE AGENT 
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POSITIONING EACH ADHESIVE AGENT OVER 
A LOWER DISC-SHAPED SUBSTRATE 
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PRESSING THE ADHESIVE SHEET BODY TO BOND 
THE ADHESIVE AGENT TO THE LOWER DISC-SHAPED 
SUBSTRATE 



PEELING OFF THE CARRIER FROM THE ADHESIVE 
AGENT BONDED TO THE LOWER DISC-SHAPED 
SUBSTRATE 



4 



PLACING AN UPPER DISC-SHAPED SUBSTRATE ON 
THE LOWER DISC-SHAPED SUBSTRATE 
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PRESSING THE UPPER DISC-SHAPED SUBSTRATE 
AGAINST THE LOWER DISC-SHAPED SUBSTRATE TO 
INTEGRALLY LAMINATE THE DISC-SHAPED 
SUBSTRATES 
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(54) Method of laminating disc substrates 

(57) There is provided a method of laminating disc- 
shaped substrates capable of automatically bonding an 
adhesive agent to the disc-shaped substrates very 
effectively and continuously. The method of laminating 
disc-shaped substrates comprises the steps of prepar- 
ing an adhesive sheet body (S) comprising a plurality of 
adhesive agents (S2) each covered with a release 
paper (S3) and bonded to the adhesive sheet body (S), 
peeling off the release paper (S3) from the adhesive 
agent (S2), positioning each adhesive agent (S2) over a 
lower disc-shaped substrate (D1), pressing the adhe- 



sive sheet body (S) to bond the adhesive agent to the 
lower disc-shaped substrate (Dl), peeling off the adhe- 
sive agent (S2) bonded to the lower disc-shaped sub- 
strate (D1) from the release paper (S3), placing an 
upper disc-shaped substrate (D2) on the lower disc- 
shaped substrate (D1), and pressing the upper disc- 
shaped substrate (D2) against the lower disc-shaped 
substrate (D1) to integrally laminate the disc -shaped 
substrates (D1 and D2). 
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